We consider several topics concerning static magnetic dipole and electric quadrupole moments (µ and Q) as signatures of the onset of nuclear collectivity. Having previously noted that in 50 Cr there is an abrupt change of sign in Q of yrast states with J π = 10 + , 12 + , and 14 + relative to lower J states, we discuss whether these states are oblate or prolate. We next show that configuration mixing leads to much larger changes in Q than in µ. In a recent publication [1], the current authors noted that in shell model calculations for 50 Cr, in which up to three nucleons were allowed to be excited from the f 7/2 shell to the rest of the f-p shell, the static quadrupole moments of the yrast states with J π = 2 + , 4 + , 6 + , and 8 + were negative but those for J π = 10 + , 12 + , and 14 + were positive. However, the question of whether the latter three states were oblate or prolate was not answered definitively. We here address this issue.
We consider several topics concerning static magnetic dipole and electric quadrupole moments (µ and Q) as signatures of the onset of nuclear collectivity. Having previously noted that in 50 Cr there is an abrupt change of sign in Q of yrast states with J π = 10 + , 12 + , and 14 + relative to lower J states, we discuss whether these states are oblate or prolate. We next show that configuration mixing leads to much larger changes in Q than in µ. We then look for other bands of interest in 50 Cr. Finally we discuss the Jolos-von Brentano relationship which relates Q of 2 + 1 states to B(E2)'s for transitions from and to the 2 + 1 states.
I. COMMENT ON STATIC QUADRUPOLE MOMENTS IN JJ 50 CR: OBLATE OR PROLATE
In a recent publication [1] , the current authors noted that in shell model calculations for 50 Cr, in which up to three nucleons were allowed to be excited from the f 7/2 shell to the rest of the f-p shell, the static quadrupole moments of the yrast states with J π = 2 + , 4 + , 6 + , and 8 + were negative but those for J π = 10 + , 12 + , and 14 + were positive. However, the question of whether the latter three states were oblate or prolate was not answered definitively. We here address this issue.
With the FPD6 interaction [2] , and allowing up to three nucleons to be excited from the f 7/2 shell (t=3), the static quadrupole moments (in e fm 2 ) were -27.5, -34. If K were a good quantum number, we could use the rotational formula
where Q K is the intrinsic quadrupole moment, to determine K. For J π = 10 + , 12 + , and 14 + , if K is small (K ≤ 6), then Q(J) and Q K have opposite signs. But if K is sufficiently large, Q(J) and Q K will have the same sign.
We expect considerable band mixing. Nevertheless we feel that a crude analysis using the above formula would be helpful in determining in which ball park we are. To reduce the ambiguity of the effective charges, we take ratios. Thus,
For the FPD6 interaction [2] , the first equation in the above gives K = 8.5 while the second one gives K = 12. , these are much smaller than the g factors calculated in the single j shell model [5] . The suggestion was made in the 1994 paper [4] that the onset of nuclear collectivity brought the g factors close to the rotational result for a K = 0 band of g g R = Z/A. This result has motivated us here to calculate the g factors in larger shell model spaces. We allow up to t nucleons to be excited from the f 7/2 shell to the rest of the f-p shell and show results for t = 0, 1, 2, and 3 for the g factors in Table I .
We should first remark that from our previous work on static quadrupole moments Q [1], we agree that there is an onset of nuclear collectivity, in the sense that the B(E2)'s become bigger as t increases, the energy levels look more rotational and Q for J up to 8 become more negative relative to t = 0. In that work, the FPD6 interaction [2] was used. In this work, we show the behavior of Q using the KB3 interaction [3] . This also shows the increase in magnitude of Q for J π = 2 + , 4 + , 6 + , and 8 + (more negative). However, when we look at the g factors, the change is not so drastic. Even for t = 3 one still gets large g factors. The values for 2 If we use quenched spin g factors g s,π/ν = 0.7g s,π/ν , along with g l,π = 1.1 and g l,ν = −0.1, the corresponding results for g decrease somewhat to 0.54, 0.76, 0.74, and 0.78. But they are still substantially larger than experiment.
Thus the calculated onset of nuclear collectivity consists of large changes in the B(E2)'s and Q, but much smaller changes in magnetic g factors. With the bare g l and g s values, the percent change for the g factors in going from t=0 to t=3 for 2
are 18.1%, 15.3%, 10.4%, and 7.6%, respectively. As can be seen from Table  II , there are more than a factor of two changes for Q.
It would be nice in the near future to bring about a reconciliation between theory and experiment.
III. OTHER "BANDS" IN
50 CR
In our previous work [1] , we focused on yrast states in 50 Cr and showed that whereas the 2 There is a band crossing and, to some extent, even the simplest configuration (f 7/2 ) 10 has in it both the ground-state band and the second band which overtakes the ground-state band at J π = 10 + . In Table III we showed for t = 3 a common feature of the states 2 We also show in Table III 50 Cr we cannot say that their measurement supports our calculation or vice versa. But at least it suggests that one should be on the lookout for the types of behaviours that both works seem to find.
IV. JOLOS-VON BRENTANO RELATIONSHIP
Recently R.V. Jolos and P. von Brentano (hereinafter referred to as J-vB) [7] states relative to the ground state. Also for "realistic cases" the predictions given by the formula agree with IBM-1 results to better than 2% for N = 12 and 6% for N = 6. Their relationship can be written as
where
B(E2 : 4
and W = B(E2 : 2
Of course the rotational formulae of Bohr and Mottelson can also be combined to give a relationship between B(E2) and Q(2 + 1 ). These are Eq.(1) and
where J 1 K20|J 2 K is the Clebsch-Gordon coefficient. 
Note that in the rotational limit, G = 1. If one also takes R 1 = W = 0, i.e., if one neglects interband transitions, one then recovers the above rotational formula from the J-vB equation (4) . It is interesting to find out if, for a non-perfect rotor, the J-vB relation would yield a more accurate Q(2 + 1 ). To this end, we conduct a theoretical experiment by performing shell-model calculations for the B(E2) values that go into Eqs. (4) and (9) [8] ; for the f-p shell, we use the modified Kuo-Brown interaction KB3 [3] . For the s-d shell nuclei, the calculations are carried out in the full one-major-shell space. For the f-p shell nuclei, the full space calculation is only done for 46 Ti. For the other two nuclei, a maximum number of t nucleons are allowed to leave the f 7/2 orbital and occupy the rest of the f-p shell with t = 4 for 48 Ti and t = 3 for 50 Cr. Our results are listed in Table IV where we also list the experimental values for the ratio E * (4 Table V where the experimental B(E2 : 2
values are also shown. With one notable exception, the J-vB predictions agree with the shell model results to better than 12%. However, for all the nuclei that are considered here, only for one nucleus ( 46 Ti) has the J-vB formula done a better job than the rotational formula. This is surprising because one would expect that there is more physics put into the J-vB formula.
The biggest disagreement between the rotational formula and the shell model results occurs in 46 Ti and 48 Ti, where the discrepancies are 34% and 37% respectively. The J-vB formula seems to cure the problem for 46 Ti but not for 48 Ti. The problem in the latter case is that R 1 and W are almost the same and so cancel each other out.
In Table VI we apply the J-vB relation to experimental input in the f-p shell which are obtained from the Nuclear Data Sheets [12] . Note that the experimental B(E2)'s are somewhat larger than those calculated with the KB3 interaction with effective charges of e p =1.5 and e n =0. It is difficult to give a definite assessment of the J-vB relation in the regions that we have considered (which in some cases are beyond what the authors envisioned). One problem is that the error bars on the data are rather large and they may be systematic errors beyond those taken into account. But it would seem that the J-vB relation works better when experimental data is used rather than "theoretical data" from shell model calculations.
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